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Plan du cours

* Top-down: ¢lements de thermodynamique
— Cristallisation
— Equilibre thermodynamique d’un alliage
— Décomposition spinodale
* Bottom-up:
— Interactions ¢lémentaires et cohésion des solides

— M¢éthodes numériques
* Mécanismes ¢élémentaires de la déformation
— FElasticité

— Plasticité/fluage



Solides non-cristallins
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Chaleur latente

. AG Chaleur latente
Par définition: —T:S BO=T (S, ~S)=H >0



Retfroidissement 1sobare




Elasticité
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Relaxation des liquides surfondus
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Relation d’Eyring

C’est un calcul qui est a la base de
toutes les théories de fluage dont nous
avons parle:
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Representation d’ Angell
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Verres metalliques

(b)

Cohen-Grest model
A Masuhr et al. [14,15]
0 Busch at al. [13,33]
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Déformation a taux constant
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De¢formation homogene
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chauffement
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Fig. 5 Scanning electron micrograph of the fracture surface of a
Pd, Ni, P, sample failed in uniaxial compression.



Intermittence
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Intermittence
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Nano-indentation: Intermittence
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Carte de déformation
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[La fracture d'un verre

Demetriou et al,
_ Nature 10, 123 (2011)
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Force entre deux surfaces

Lames de mica
collées sur des demi-cylindres

— contact atomiquement plan
— en milieu humide ou non

— une lame fixe
— une monteée sur ressort
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BASIC SURFACE FORCE APPARATUS MARK 4

Fraurz 1. Arrangemcnt of crossed cylinders. Molecularly smooth mica sheets about 3 um
thick ore glued to eylindrieal glass formers of radius of curvature about 1 ¢m. The back
surfaces of tho mics aro lightly silvered so that tho separation between the surfaces may

be studicd by multiple heam interferometry.

SFA = Surface Force Apparatus



Interféromeétrie
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A quoi doit-on s'attendre ?
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En présence de liquide... |
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FIG. 7. Measured forces between two mica surfaces in OMCTS

(the same experiment as Fig, 1) partially saturated with water,
The dashed regions are experimentally inaccessible. In fully
water-gaturated OMCTS the force was everywhere attractive,

g0 no oacillations could be measured.



Transitions liquide-liquide
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Force effective entre surfaces
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Force effective entre surfaces

In(Amplitude créte créte)
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Force effective entre surfaces

In(Amplitude créte créte)
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Un autre exemple : alcanes confines
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